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The invention as recited in claims 1, 2, 7, 8, 11, and 12 could have been easily 
invented by one of ordinary skill in the art prior to the filing of the application, and thus 
this application is rejected according to Article 29(2) of the Korean Patent Law. 

The present invention disclosed in claims 1, 2, 7, 8, 11, and 12 relates to a disc 
drive which records data on a disc. The disc drive includes a clock generator which 
generates a clock signal that is synchronized with a transmission speed of a received signal, 
a pickup unit which records recording data corresponding to the received signal on the disc, 
and a recording processing unit which converts the received signal into the recording data 
by synchronizing with a clock signal generated from the clock generator into recording data 
and provides the converted recording data to the pickup unit. The disc drive further 
includes a decoder which detects a specific signal capable of recognizing a transmission 
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speed of the received signal, provides the detected specific signal to the clock generator, 
and transmits the received signal to the recording processing unit, and the clock generator 
generates the clock signal that is synchronized with the specific signal. The present 
invention also relates to a method of controlling a recording speed of the disc drive. 
However, such configuration and features are similar to those of a rate-variable optical disc 
recording method and apparatus disclosed in Korea Patent Publication No. 1998-046876 
(published on September 15, 1998, hereinafter called cited reference 1), which can control 
a recording speed of an optical disc by generating base clocks according to a speed at which 
user data is supplied to the optical disc, and those of a disc recording apparatus disclosed in 
Japanese Patent Laid-open Publication No. hei 04-195971 (published on July 15, 1992, 
hereinafter called cited reference 2), which can control the driving of a spindle motor by 
generating system clocks according to the volume of data transmitted from a host computer 
such that optimum space to spare can be secured in a data buffer. 

Therefore, the present invention specified in the claims can be easily achieved by 
those in the art from a simple combination of the technology of controlling a recording 
speed of an optical disc using a pickup unit, a base signal generator generating clock signal 
synchronized with a transmission speed, and a decoder disclosed in the cited reference 1, 
and the technology of controlling the driving of the spindle motor using an encoder, a clock 
generator, and a clock controller disclosed in the cited reference 2. In this regard, the 
present invention does not have inventiveness. 
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(72) Inventor: 

KIM, DAE YOUNG 

(54) Title of the Invention: Rate-Variable Optical Disc Recording/Reproducing Method 

and Apparatus 



Abstract: 

Disclosed is a rate-variable optical disc recording method and apparatus which is 
suitable for varying a rate at which a user information is recorded on an optical disc 
pre-formatted by a user support information. The method and apparatus detects a first 
predetermined period of first frequency signal for dividing a track of the optical disc into a 
predetermined size of unit regions from the optical disc pre-formatted by the first frequency 
signal, generates a second predetermined period of second frequency signal adaptively 
changing in response to a period variation in the first frequency signal, and records a user 
information from an information source on the optical disc by synchronizing it with the 
second frequency signal. Further, the method and apparatus generates a third frequency 
signal having a period changed in accordance with a transfer rate of the user information, 
and compares the first frequency signal with the third frequency signal to control a rotation 
velocity of the optical disc. A rate control apparatus according to the method and apparatus 
can shorten the time when the user information is recorded on the optical disc, and can the 
user information on the optical disc in real time. 
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(54) ^£ pmm &c\±h j\m/ww gta si aa 



^ ^CI^B D\m/JW^ »H ^ SxlOll &B 210IP. 

^£ SP^B 3|« SB SXIfe M^M £g°l B^IM }fXI£r B« ^8fe SI1± 

§ 30|2| H1 1^4* £ls.Dt HaSSBS ^P^B^¥P HI1^Hh£ 61sS SiO, XjM^Hf^ ^issi 

oil e^iAi^ bioiej- ^s^asi Aimi\ aioipg sp^aoii :>i^bp. o^ean. ^£ mss sp^b 

21^ K Sxl^ QIOIEI g^a^ A>g» CII0IP2J 2£^£0II CIJ£f ^OPf g^Sh^ 

M3^W^ *«8KM XiH^H^ <M^2f HI3^JU4* blS6K)l SQ^BSI 3J2^£M 5i& 

P. 

oi chi njah e ^ssi *jai oil oil me »p^h j\m^s. mo\sx\^ Mmxt aioipzn sp^hoii j\m 
sj^ Aiem e^Aii ^ se* oma msx* qioieis «aiz*s!£s ^ci^Boii ^i^^ ^ &p. 



[&S2I g§] 

^£ 3hBS SP^B JI^/XH^ »B S §xl 
[£H2| SBS gg] 

Hlt£*= S ttSSI MAI Oft CHI CUM SP^B 2l^§x|2| M^£. 
HI2£fe AM £011 £A|@ gr«p|o| #aii M^!£. 

HI3££f All £011 £A|@ £P ^§¥°l »I1«|A| Oil* tfAIISMI £A|8fe 6fA|| M^£. 
*ll4££r XJI3£0il £A|@ ffl£2| 2t¥S0|| Q|B §^ IUSSE. 

HI5£^ SI1£0I| £A|@ HP ^Pg^£J «|2^A| OfIS ^ All 8^1 £A|8^ ^Ail M^£. 

Xil6£^ ni1£0ll £AI9 SEH «I3^A| OtlB # All SMI £Alofe ^Ail M^£. 

^I7£^ J3I6EOII £A|@ ^^^Oil E^£. 

«I8£^ S ^SOil MAI Otl Oil CQ^ SCI^B ^l«/ffl4S Sx|S| M^£. 

X-il9£^ ^I8£0II £A|@ XH2£H =?m^S\ £H\ M^£. 

Xll10£i= ^Il9£0j| £AI9 sj^2j 2,^^011 CHS!- »g£. 

[&S2| ^Ail^ ^g] 

e tss §u^3i §8^2? ^Aii^sfe sci^a ^e^i^oii 3£^, ^6i sp^asi qioi 
e}j\ ^£M ^^8^ ^£ ?\&m sp^b D\m &a §rxioii aoia. bph s a 

»P^3S¥P Q\0\E\D\ XH^gQ^ ^£S ^^8fe ^£ SP^B XH^S % S»0II & 

B 5!0IP. 

»&2i ^i^oH^ife ^i^ohxii ^pgsxioii £ioH &sa?ii ^Aii^a£^ oiai §8H5i ^^(Ruie)oii me* h 

BIS5B90) Si CHOI: BP. 01 H^S^ <y^fe ^I^DH^ISJ ^I^S^e ^1^ S^M^ ^^SHI B 
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39i j\m g«eoj ga^oj ^ X \m xiAiBa. oi oil oa, ^i^qhai ?ssm& qioips 
sld\ sseib b:m^ m^kse^ Haig)»sm b qioieib ssife )i^ ohsi&si b?i ui^ g« 
oil D\mmo\ot bp. oisa. Dimmm ^axi^ ^ohxhs <%m\± » s^oii hp£°s ti&m oig 
sioi ^mQHxii> ass ^®(ee^ aauiaa. 

OlSHSh ^I^OHWS/H SB 2f»g>H SP^BOil£ :>l^3fe eajg 3?I 31^ =? 

S6IB 3 3?) 31^ ^g2| g£|^jo] 9ixlS XIAISIfe HPS°fi£|0{ 2iP. 90^3011 H 

SISSSS M^Ife Sa±32| M^M HaiS(Frame)Oia 6|fe SJaB 3212] 3?l 31* :? 

^sfe e^i^senj- ois ^idm^oii 2jsu ?gg hbhsm ^21 sai^ei 9ixis ppuife as 
ss&a. o\m e^i^i^ee se^ asB ^£2i g^oii y^og 0H 

ggo^M) gci^35J SJS^£S UEILH^QI Mg£j:|£ BP. BPB ^li3E§8 2|2f Mi 

s^iussi eias^i bH^sicH s^idssi ern si naia aas ?sBa. seb, a^moti^ hp 
§ eh oil mp saB ^2121 m^m sbb 4- sia. 01 as a£<y^2i ±js 

3EI fflSoPI 9j6H A|g£ Olg 9I& M^OIP ofe 52^ S3S S3I&IS2I DJS^JIS »0±32| 
SJ2^£M XIAItt 4* &P. 

Om &g ^CI^Bl ^Ail^of^ SP^B ?§Sx|fe AfgXj- QIOIPS S56Jg^ 3§S|fe B)|2| H 

ai^si »a oisa a^^moii s»a ^bhoii °\o\\ qioip nai^oi m^&si 9txis b^i 

mO) B M^2j 91X1011 QIOIP Haigjm 3|*BO. 01 §P>i3 3|^§xl£r QIOIPS 

si §^i^i^ ^§§[fe Haigj£i 3^3 D\mm*g. »a±asi D\m^^m lOiEE^s m& 
B£j ^i^sifi ciifis^i ^sech oiae bs§ oh±»3I 9i8ioi, M5^t2j e^i^moii £ioH ? 
naiss psb b;ms ^hxife ^oi£ 2jw 01^21 1-112391 )i^ ?z*s(a2i#, ah a saisoip 

BO)£ ^SSIOI B AH a HaiSgS QIOIPS 3l^6fe SCI^B : ?^Sxl(©2|^, gP^B 

^gsxiaf ^jBoii xiiBsaa. 01 ^gg ^p^a ^ssxi^ as^soii ^^fa as e^s 

^l^mn B ^1^9 XII^&o£Mi AH a HBil^2J ?i JIM UEIUife ^|2Mi 

oiHeii^g bbjb ™mm sp^a ^esxi^ gioieim ahh naisoii shss^ B^i2j ah 

a naissf &a ohean «i2as oinai^oii 210H ahm qioiei h^i^oi ji^ij m^i^2) ^ixia 

6h01 B ?|X|0|| AH a QIOIEI- HBilgjM DW&Q . 

BdiB sci^a ?esxi^ bd\°\ e?i qioiek^. qioiei naia se^ ahh qioiei °aia)s 

^§6fe B?| ^1^ ^ZlOil gfifSMI ^l^o^l ?|aiOj SCI>iB^2| ^jgg. 
^SAI^OfB BO. 01 g 91610*, SP^3 ^P^SxIb ^1^^ B9i QIOIEIS Dial §5H£i Bias 2^ 
SCI^B^o^ S^&3I Olga-i SP^BEE Dldl §SH£! ^se^ ssiAiyci. gp^ 

B ?SSx|^ E+91 QIOIEIS a^^JI^ 391 ^1^ ^ZlOil §S|6^| ^|^6PI 9ISI0I D|£| § 

oi oil ysioi, gp^a ?ss»oii ssab ^i^g Aigxi qioiei2j s^^e^ b §^ se^ ^^oii 
ceibi s as^a. 011s §0, 2P2 qioiei 21 bias aioiasi o^n, bias qi 

0|E|0||AH£ OJtfSB blOS QI0IEI2I OXIB UlOfi QI0|E|2| S^^£P| CI = B, CH UOPI 

ailB UIPS QIOIEIOilAH 31^ QIOIEI 21- QI0IE>2i O^Q. 0|S 2JSI 

oj, gp^a ^^gxib aisx^ qioieis ^aiz_^o^ »a^3«i J\mm ^ aa. 01s ^Aiiai si 
a. sa^B ^ssxife ^i^g aisxi Qioia2j s^^^^i ^i^^s aa hmim S^Oil AlgXI QIOIEI 
21 g^OI 0|*0il£ m&DlZl X\^mO\ AhgXI QIOIEIS ^i^sioio^ &a. ^I^g A^gXI qioiei 

2J 2^^£^l ML! 3^, gQI^B ^§§Xl^ o|U2| B9i QIOIEIOil 6H&6fe AlgXI 

QIOIEIS ^CI^BOil Pi 391 QIOIEIOil oHS6fe g2J A|gX| Q\0\E}D\ g2I IfflWXI 

S36l010t3 BP. 0121 CHMOi, gp^3 ^SSxIfe ^|^^EE2| QB 2^^£2J AlgXI QIOIEI 

e &aa» ^i^spi ^6h Aigxi qioieis ^ai^o^ xisspi «e ^£2j wmi siaa. 

ftlXIIS. ^P^B ?§§ab §<y^£(Constant Linear Veloci ty;OI6l CLVdl B) SE^ 

(Zoned Constant Angular Velocity;0|o| ZCAVBI B) ^ h ^^S SP^B2J SJS^£S £9B 
P. CLV ^All^^ ^^01 LH^^2J M^o^^P 2I^^2] ^bho^ SSBOII H|B| gP^BI 

g^i^o^ ^p^i sjsAmp. Be, zcav »a^32i ^mm ssb 324^21 ^ixi^ 
t*2M*. uvch, b ?asoii ma gp^ai qb sj^ai^p. 01s clvz as cav 

iP^a^2£ 2^3^ AlgXI QI0IP2] 2^£0il oHSo^ ^P^B2| M^j 

m DIP 38H2E! SI3B ^HAiaa. 

0121 ^01, §EH2J gP^3 ?eSxlb gP^3^2£ 5^9^ AISXI QI0IP2] ^£21 gP^B2| 
sJ2^£S QIOIP ^^^^P2| AlgXI QI0IP2J 2^^£0il HIP ^I^AI^ 4 &2*P. 01^ 218101, 

een2j sa^3 ^pesxi^ ^p^boii Aigxi qioipm 6iAi&ai2s ^i^oi^i ae» =b of up ai 

gXI QIOIPS ^Al^o^ XHSoPI 9iB ^£2] tHttiS gfi^ 6ISP. 

OIPAH, ^ ^g2J A^XI QlOIP^f ^P^BOil Jimsi^ ^I^B 4 ^£ ^IfflB S 

p±b ^i^ ye sy sxis sisboii sap. 

e *S2i p^ gp^a^¥a xh^s^ Qioip2i ^sem imm ^ 9±= ^£ ^i^§ ^p^b 
wi^ ye » axis flisBoii aa. 

^^i ^^ai^i 9ioioi, s ^soii trig ^£ :>ieg gp^a ^i^ aag ±^2\ 

^1X1^ 39i ?^8|fe Xlh^g ^^121 JHM^HI^ HBIS5SQ SP^B^^E) ^I1^HI4 

S^ofe 331 21, XH1^H|4* <m^oj ^^|o| ^^|^sfoj| ^e^o^ ^si£j^ Xil2^a ^^I2J 
HI 2^ El 4 <y^S ^ k ^ofe 3)1121, ^12^111^ dsOil §^|A|?1 QIOIP ^^^¥P2j AlgXI QIOIPS 
^P^BOil ^1^61^ 3^1121, QIOIP 4i^£VEi §g£jb AISXI QI0IP2) 2^^£0il tt|P S 
si 61^ ^13^111^ e^lSlfcr 3)1121, HI1^HI4 ds2l XII3^EI4- ^]£§ bIBohOj SP^32| a 

S^£S £lofe 3)IIS SBBP. 

s ssoii mm ^£ )i^B ga^a ^a2j b^is )ixi^ 391 ^p^si 
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b m±& wn^m^ 6112* 212121 «¥?a«s ^ssjfe xn2±§ ^121 xii2^ 

Ef4* 611^ SP^3£¥E| £PI fl|1 3J XH2^Ef4- dai SS8fe B2I2*, HI * XII 2^ 

tin o\± m**si 6J121 3c^| SS K)ii assess easier xii3s§ 50121 si3^»^ <mi§ g 

£B8fe B3I2I, XU3^Ef^ 611011 e^lAl^l GI0IEJ- ^S¥92| AhgXf QIOIEIM SP^BOll 2|^8fe 
B3I2}, Gil 01 E} S^¥E] MgXf QI0IEI2J 2£^£01l ^OPI- SSfSfe Xj|4^Ef^ 611 

3 B3I2K XI1 1 * XII2^E^ 611S 0\± 61121- XJI4^EF^ dsl blUlotO! £>P| »P 

e asoii me ^£ :>>ea sp^b xh^j aas egjg s§2j a:>ig ^xife b?) ^?s8f 
b xinsg 30121 xm^m^ 6112* awi a n§ xi- qioiep> ^pi ^^^oii Di^ie spsbm¥eh xh^ 

§ A*S» 0I0IP2I EJ^Sfe B3I2K AFgXf QI0IEJ-2J XH£B ^£0il Ufa ^^Ph ^98lb XII 2^ 

6iig aasfe B3i2f, gp^asi ^^o^^Ei xin^nf^ 6ii2f m§» qioieis xh^s^ b 

3||2h XI113FW4> 6! 121- Xj|2^Ef^ 6111 UIjSSKM SP±32J Si^SEg S^8fe B3IB S»&P. 

s tfgwi mm ^se sp^a j\m sxife m^2| ^321 b^is d\i\s= b?i ^zie^ ^bsi 
»n^§ 30121 xm^ni^ ^i:f Hdi5°iis ^ci^B^¥Ei xm^nf^ 6!is >j#8fe 2S4*b 

Hh a«4*B£S¥H2| flll^m^ 6112] ^3|B»0|| ^jg^o^ S^B^r XH2S§3^|2| XII2^ 

6iii easfe xin^m^ 6ii ©£B4*b:qk xim^e^ 6ii &a4*B£S¥E)2i xii2^Ef^ t!i 

Oil S^IAI^ QIOIP S>^¥Ei2J MEX QIOIEfS SP^BOII PI^S^ 3l^4*Bjlh QI0IE} S±^¥Ej 
3|^B0fl 53£lb Ahg» QI0IEI2I S^EOII COELF ^l^ «»8>fe Xil3^E^ till S^Sfe 
XII 2^ E^ 611 Sa^EKOf. »M^m^ 61121- Xj|3^Hf^ dll bIBSFOj »P^32| S^ 

e asoii mm ^£ ^^a sp^b ^i^ sxib ^§21 b^i© b?i ^gs^ 
^ xin^s ^^121 xm^nF^ 6ii£f 401 bsh =?2im M\¥=?2im^ ^mmt: xii2^§ ^^121 
xii2^m^ 6ii^f heists sp^b^¥ei xii 1 §y xii 2^ 6ite 3ts)b si^ea, st^e 

o^¥EH2J XII1 §y XII 2^ 6!1§ 0]^ ^^2] 6112J ^^I^SfOil ^M^H^ ^SfSlfe XII 3^ HOI ^ 

j|2i xii3^n^ 6iis ^ofe xin^n^ 6ii ^^s^BEf, xin^n^ 6ii ^^^e°^¥Ej2i xii3^ 

Ef4^ 611011 e^lAI^ aiOIEf ^^^¥EH2| M^X[ QIOIEfM SP^BOII ^l^6te Dim^^, PIOIEI 
4:^^¥Ei g^£l^ MEJ} QI0IEI2J 2^^SE0|| d>^ ^^Ph ^s|6fe »I4^BF4> 61 1M ^^6^ 
XII 2^ 611 ^^B^EfHf, S^^B^^¥EH2J Xil1 §J Xil2^E^ 6!!§ CHin 61121 X||2^Ef4= 

611 aa^B^^agoj x-]|4^n^ 611M UliHo^Oj £PI SP^B2| ^£ 51* 

^bl§hP. 

e ^soii ^hea SP65 xh^s sxi^ m^is ^§2j b^im ^hi^ b?i ^^8^ 

b xin^s 3Pi2j xm^Ef* 6ii2i awi a^xi- qioiep* m^^oii sci^B^¥Ei JM^m A^ 

SJJt QI0IEI2J gj^Sfe £J^BHh AfgXf Gil 01 El 2| XH^ ^£011 WZi ^SfSfe XII 2^ 

E^ 61 1M ^^6^ ^E^ 611 ia*£f]J, ^E|^B2i ^^o^¥EI XIII^Ef* 6112f A\gXl Cj|0| 
EIS XH^ofe XH^^BHf, XH^*B^^¥E|2] XiM^E^ 6112f ^EF4^ 611 ^^*BH^^Ej2j X||2 
^Ef* 611M bimai-CM SP^B2J sJS^£M i^Sfe ^£ ii^Efi ^Ptil&P. 

fePI ^^2J0|| S feS2| G[§ §y S¥ »£S ^A| 0||g2| ^A||8^ SS^S ^6}- 

01 948^1 HSHU^I a 330IP. 

01 of, £ &S2| 01 1 HH §¥ £^0|| S^ShOI ^ Ail 61 SSSPIS 

HI1EB S^oFa, ^SIM SH( 12)011 2j6H ^X|9 SP^B( 10)21, 14)011 AH 

M¥(16)» ?bie S ^S°J «|A| HI Oil d>e SP6B ^I^SxPI- £AI£jOi SIP. SP^3(10)B &3 

^2j aoi^ a^Q e^^i se^ U6ia 6fa ^21 ^^m- oig 6.^ ^21 m^oi 21 ^^21 s^i 

^ S¥ SE^ 0\± 3511^011 ^IM^ EIMM 01 ?IMH El^Oilfe M£ 

e^l6ll(PYre), ^^3H(PID) SI 01^ ¥1^ M^(PCLK)0IE[ ofe H^H 5&Ste M56J1 

^f Hdl5^£lOi ?JLQ. ^5>a(14)b SP^B(10)2| 6f 5E^ g2| ebho|| gmoj d||oj §«J(MB)3I 

21 as »aM(sBi.sB 2 )§ sAfmoi miej s^(mb)^^^ a^x^ aioias ^i^sm ^ws\ 

SaM(SB,,SB 2 )^^ SS611M ^^l&P. BdlH S5jS(14)S ¥^H2] MS §^M(SB 1 ,SB 2 )e £PI3 
61121 §EH^ B»» « ai22?U 6!1S Bfa&O. AHS¥(16)^ S^S(14)M¥Ei2| XII1 §y 
Xj|2H^Ef 611 Oil 2J6H SPr6B(10)2J 61" SE^ ^2J M^&Ojl SAh£|fe S^M(MB, SB 1> SB 2 )2] A^0|S2f 

m§*i&2| 9\x\ mm sgshp. 

BdlH ^P6B ^I^SxIfe §513(14)011 611 ^e^l(18) SI SS611 

P3H(20)« ^bl&P. 611 SS^I(18)fe S^3(14)o^«El2J XII1 SI XH2^^Ef 6!1S xHEl 

mo\ sp^a(io)2i ^jm^ ei h oil Haissss ms61Kpc)m §i&a. ois ?I8fw, v^w 6ii s 

^^1(18)^ ^l^ ^£ §M(Q)2J &0il CLfai- ^Ejg ^Ef* GH^M OISAI^JP. B£P2 B^EJ- 611 S# 
5l(18)fe XII1 §y XH2^Ef 61 lg ^1^ ^£ §M(Q)2J 2i0|| 6HS8f^ ^Ef* GH^OII «^Ef 61 

l(Pc)S SiSIO. MS611 P3CH(20)i= ^^E|- 611 S^^I(18)^¥EH2J «|^Ef 6!!(Pc)^¥Ei S 
S S^I611(PYre), 0|g ?|« M^(PCLK) MS ^H(PID)S ^gl^P. O^BH , MS 611 PS 
CH(20)fe MS ^^3H(PI0)0II SBS MS CH HSI^(PAdd)S MSQ. H U0PK ^.^si 
PBCH(20)^ MS e^l6il(PYre), OIS fltf M^(PCLK) U MS OiHfiil^(PAdd)g 0|g8h01 MS e 
PI6110II 2joH Haia(^ ( B?l ^1^ ^2I)S 30i£ 2^H 0|^(^, ?a BV §M(N)0ll 6HS8h 

*)2J AIM Hfllgjo^ =?^8\±= XII2MS S^|611(PYres)e3f AIM HSIISJ§2| S£l^21 ?ix|g U 
EILH^ XII2MS OIHeilS(PAdds)M iS^tt * HO. MS §^l611(PYre)S MOIOII^ ^CH£ 2^H 0ltt( 
^. ?a Btt §M(N)0|| SHSofe 4^)2j XII2MS e^l611(PYres)Pf ^XH8f^| HQ. SS 
e^!611(PYre) * X1I2MS M9l611(PYres)2f Olg M^(PCLK)2J ^Ef^^ §P^B(10)2| SJS^ 
5E(^. g2j ea«o| ^£)^F ^e§0il CCJ-EJ- £Sf£P. 
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28. 8P£3 7|»§flfe 7|^ §^l^s(SYref)2l 3|g e^(SCLK)M &«Sofe }|g <M1 gJ£S:>|(22) 
». X-i£l¥(24)2f 3^2(14) MOIOil 3^9 a *il017|(26)g ?dlBD. 71^6!^ 8871(22) 

te MS£]^ P3P(18m¥EJ2| as §7|<Mm(PYre) 2fe XII2MS g7|<M £(PYres)B 0I8810I 7IS 
§3|<M^(SYref)^AH 7|H|SM xH£l¥(24)0il S38P. 0*83. 7|§<Ms &87|(22)*= 
P3H(20)S^E|2| OIS fl8 M^(PCLK)S XildHdl^ ^Hf4* xHIHHSrOI 3 XII US i^^af 3|B 
M^(SCLK)SMi 7|^ §a xH£l¥(24)^0il S38P. 018 3IS S7|<M £(SYref )a 7|§ M^(SCLK)2| 
^III 4^ MS §7|<Ms(PYre), XII2MS g7|<Mm(PYres) SI 018 fl8 e^(PCLK)2J ?n>^2} 0milX\ 
£ 8P>:H(10)2| S|2^2(^, #3- 93 ee«o| ^ §g Oil CCfdf ^sfgCf, 

QE UEU^, 7IS<M^ «£B3i(22)£r ?a BB §fi(N)i ^7}£ QltSKQ. 3 B8 8£(N)0| (If 
B SIUHUIS P3Q(20)S¥E|2i 018 «8 M^!(PCIK)M ^HI4 flltiHB 4^2 SICK ^. 7|£ 

6it W8?i(22)b ?a bb d^(N)oii crj^ jib m^(sclk)2[ oi§ ?i8 m^(pclk)2| uise 
£88 ^ sip. ois ttm\ sm. 3ib m^(sclk)^ ?a bs asoooi iei g^oii 01 s 

M^(PCLK)01l bimOj MUH2J ^Ef^M J\X\B\ , =?2i B8 8M(N)0I 1 MP E S^OIfe M x N HH2J ^Ef 
7 r £!P. 

CI§2S, xHdl¥(24){= ^l^i 887|(22)S¥E1£| 3|fi §7| £!S(SYref)» S5<Mi P3 

H(20)S*E|2| as Oi2ai±(PAdd)M 3EB8KM H5ilS 5llP(FH)S 8889 01S2H AfgXf QIOIOM 
888 37|2j AtSH QIOIEI- B3S(UDB)8S M^SI 8P. 3£I3 xH£l¥(24)*r 2918 

5ilCH(FH)0il MBX\ QIOIEI- M^(UDB)M ¥7W0| ArgXf QIOIEI HaiS(UDF)S8 88»2. 3 ArgXI- 
QIOIP Hai8(UDF)B ^1^1 883|(22)£¥E)2| 7|§ M^(SCLK)Oil BM&OI 8 XII0I7I (26)^£^ g 

88P. naa, a- nicn^i(26)b ^i^sm »a¥(24)S¥Ei2i s^£is2j feaaoii oei- esistujoii 

AH 889b EHI2I SS(MB)g S^SKM MgXf QIOIEI- HaiS(UDF)7> JJI2MS 0|2ail±(PAdds)7t »88* 
fe 80^3(10)21 fc* 2*r 82| eaij^ fixioii ^js^s & p 01 CHI CTJdh 80^3(10)011 7|^£|fe 
ArgXr QI0IO2I ^SEfe ^a- esHoj ^|y^ £0j | SP. 

am mQ\^, ^I^SM XH£I¥(24)^ as CH^3l^(PAdd) CH<M MS6JS P3CH(20)o^¥E|2| ^||2MS 
OiHai^(PAdds)S Mmx\ QIOIEI- HBI|gj(U0F)01l ¥^f^01 88^I(22)0II/H 88B ^15 

M^(SCLK)0|| 9£^0\ SXllOi^|(26)^o^ 4£ 2iQ. 01 EDi2| P|B e^(SCLK)^ MS 

OiH3IS(PAdd)^h AFgXF QIOIP Heil^(UDF)01l H8S 3° Oil tiimoi NUH2J ^H^M ^h5!P. 
8 XHICH^I (26)fe Jl^gS xH£l¥(24)^¥E|£| #^^S2| te £12^011 d>^ ( 14)0ilAH B83fe DlieJ 

3&'(MB)e B^aOj AhgXh QIOIEI- ^SilS(UDF)^F HI2MS Oi HBil^(PAdds)^!- XI 8P^3(10)2| 
g£| BO. Ol CHI ma, ^S ^^Id s(PYre) Oil 2J5H ^§9 6f || B 

2] M^^2| HBIIgJOIIfe N^H2| MEUt QIOIEI- HE|IS(UDF)0| P|^£|^l SO. Cf^AH, ^PSB(10)2j 5| 

^g^re nhh^ ^o^p. ohgan, sp^b(io)oii ^i^a^ A^gx^ qioip2| 

^S^EEOII EO£f ^oMI @P. 

D^XI^o^, SP^B ^I^SxIfe 2P(12), P3CH(20) ffi XIICH¥(30) AhOI CHI 

2 EH ^?g¥(28)S ^UIBO. 2 EH ^g¥(28)^ XHICH ¥(30)^¥EH 2] ^l^ ^2 §M(Q)OII 6H& 

8fe ^2^ 8P^3(10)^2| M^OI ^8oh2^ ^1 2P(12)2| aJS^2e TOAI^JC[. 0| 

8 9\o[0\, 2Ei ^g¥(28)^ Xi|CH¥(30)^¥E|2i ^|^ ^2 §S(Q)2f P2H (20)^¥EH2| 

MS g^l^m(PYre), XHI2MS g^lds(PYres) 2^ OIS 9\£t g^!(PCLK)0|| S\o\0\ 2P(12)2J 
SjS^2M SS&P. H UOPK 2P ^g¥(28)B XHI2MS S^ld^(PYres)OII 2|oH ±BM 29(12) 
2| SJ2^£I Sgofe S^Oilfe H|CH¥(30)^¥P Pl^ ^2 §M(Q) SI Oil =?21 B8 §M(N)i 
S a^fiO. HICH¥(30)^ AHM¥(16)0II S5ja(14)2J ?|xl 8 ^^2| ¥|xl % 3PI gOII gfi ^l^ Ql 
OlPg 838P. 3£I3 X-Il0i¥(30)^ MS6im(Pc)0|| S88 MS e^l ^^(PYre)Oil 2|6H ^§9 H^il 
^ICH2 2PH 0|^2J AHM HdlgJM^ ^^o^HXh ^ 3^ Oil MSds P3CH(20), ^1^5 
88^1(22) SI 2Ei ^g¥(28)0ll ?a B8 §M(N)i 838 P. 28, Xfl01¥(30)fe QIOIEI 
S^(Oata Source, 2A|^XI &g)^¥E) xHdl¥(24)0|| SSSIb AhgXf QI0IP2I 2^^2011 

CHB ^2 SSI xH£l¥(24)S¥Ei 8«lttO. Pg2^, XIICH¥(30)^ ^2 gMCUD^JOII 2J6H 

AhgXf Q|0IP2j 2^^2011 6H&6fe «88Fj1 3 51^ ^2 §M(Q)1 2 EH ^g¥(28)0ll 

S38P. 

^1122^ Ml SOII SA|@ ^1^1 8871(22)8 8AII8MI 2AI8P. ^122011 ?XO\M, ^Ifdl 
883|(22)fe XHI120II 2A|@ P3P(20)S¥EI MS S3I d^(PYre) 2^ XHI2MS 

g7J6is(PYres)M gJ^Sfe B8ae!(31)a. f?Hl 01^2^ 2^ JHI OH 

BS^KVoltage Controlled Oscllator; Olo^ VCOdf 8)(32). B^7|(34). «8 01271(36). ^n r ^ blJH 
71(38) S ^^7|(40)M ?UI8Q. 8898(31)821 MS g7|<Ms(PYre) 2^ ^II2MS 
g7|<Ms(PYres)fe WI120II 2A|@ 7|^§M xH£l¥(24)^2^ 3CH^ 28301 71^ g^l ds(SYres) 
S AFgQP. 01 Oil df^, :if§S XHBI¥(24)0II SSSIb 71^ g7| ds(SYres)^ MS61S 
P3CH (20)011 AH ^8£Ji=r MS g7l^s(PYre) 2^ X1I2MS g7|<M^(PYres)2i 918 * ^Hf^Sf ^xl 
oM\ SO. 

8^, ^^71(34)^ VC0(32)0||Ai 88S §8Hr^sM n^^(0||M 80, 4^^)8r01 3 n^^9 §8Ef 
6111 ?I8 b|in7|(36)2f d|B7l(38)0ll S38P. ?I8 01271(36)2} ^nf^ 01271 (38) Oil te 

XHI1201I 2AI@ MS6I sQj^P (20) Oil 2|SH 0|g ¥i8 ^^(PCLK)OI S§5j2§ £J^9P. ¥1^ 

til27|(36)^ ^^7|(34)^¥E|2| n^^9 g^Hf^sj. 0|g 91 & M^!(PCLK)2J ?|8s 0I28FO1 3 91 
8x}0il 5HS6fe JUIE^^M B^8P. 3dl3 ^IU^bl27|(38)^ S^7I (34)M¥EH2J n^^S §8 
Hf61S2f 018 M^I(PCLK)2| ^Ill^M UI28r01 3 ^Hf4=2j xhOIOfl oHSofe XHI2S^<^^M 88 

8P. OrMBH, d|27|(38)^ §8Ef 6ia2f 018 ?i8 ^^1(PCLK)2| ^Hf^7F ^Xl8r^7 r 

S UEIUi^ ^^<M^(LK)M 888P. 01 ^U^5b S8Hf <M^2f 0|g ?I8 ^^!(PCLK)2J ^W^7f 
gXIS S^Oil ^§fe£l(0||8 BB. 8}0lfe£l)S SXI8P. 3dl3 ^^^a(LK)^ ai£0|| 2A|@ XII CM 
¥(30) Oil S39P. 28, ^^71(40)^ «8 d|27| (36)^¥E|2J Xil 122^^2* ^Hf4^ ti!27l(38)S¥ 
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asi «i2s^d^s sissssmi o\m &®tis.mo\\ sss n^m g^9\ &g<y^a inject. 

0I2I Pg0{, 3^l(40)S S§<yg^ SI3fS MM U XII22^<!i!sMM VC0(32)0il 

VC0(32)ir 2««3l(40)S¥a2| XII1 « X||22^<!i!a0il 0J2t XfX!IO!i/H &£B£|fe §em 6!S2| 91 4HI ^ 

nf^e ssect. 

SEff , :>IS6J^ «a^l(22)fe VC0(32)^¥a S^E* HS{8tfe Efij§ii¥(42)M *3t£ ?dlS 

a. 01 nm§g^(42)£r vco(32)^¥&°j §^m ^11 =?mm ueh^ ntsssstoi :>ig e^uscuo 
b B»ffa. nam mij£jg¥(42)oiiAH aigs ^i^e^(scLK)^ aiison sais ^i*§a 

«EI¥(24)«I i^D. 

012* 1>0|, 914 blB:>|(36)2f ^Hf^ HIj23|(38)8 SSSfe ^P¥Hfe OIS 914 e^(PCLK)2J ^ 

:>l(T):>t eSSHUBISE OIS 914 M^(PCLK)2j «|2| gslg* Vim e^(SCLK)2J ^JIM 

2£M| 3|fi B3(SCLK):» OIS ?I4 m^(PCLK)9\ 1/nOII 8H98*fc «IB « XI 911 BO. 0>Sa, 421 
OIS fltf e^l(PCLK)2| 91401 338KW BSB 9901 OIS 914 M^(PCLK)2J 914 B 
S3 3IS M^(SCLK)£J 914S ^SfAltJo^Mi 3|S S§1 (SCLK):» OIS 914 M^(PCLK)2f SSff 

9I4S 8 XI 311 SCI. 01 CHI Ufa. 3|ffi M^(SCLK)^ »4 OIS 914 M^(PCLK)2f 914s SXIB 

S gSOIXLia S4 0|g 914 M^(PCLK) MCI ndH(^, 4dH)2l ^Ef^M «XIS ^ SMI Sa. 

gEHM, g^Z>l(34)fe S1 1 £011 £A|@ »|OI¥(30)£¥a2| SB §£(N)1 SHIStOI 3 =p& 

SB SSOII oHSofe S3Fbl(^, M x N)sL V0C(32)^¥EjSJ SSEI ^11 «3FB 4>£ 2iCh OIS CfAl 
gg8>a, S^^|(34)fe =?2i MB §S(N>:[ 12J S^Oil VC0(32)^¥Ei£| gSEf £!SB MS^(0IIB S 
H. 4»^)BCt. ZiaH =?V =8f 9£(N)0| 1 fi 2JS ^X|i=r 3?, S^3|(34)te VC0(32)^¥a 

oj <M^g m x n s?(oiib sa t ah nae, iu§ §§¥(42)oiiah vsa^ 3ig s 

^l(SCLK)^ OIS 914 M^(PCLK)0II dl8F01 MxN dH2i ^E^S D\X\H\ SO. 0101 EUO, SCI±3(10) 
Oil }|^£l^ AfgXh PI 01 El 2] ^5E^ NbHS ^OhSHf 0fS9 g2J ee«o| ^g^£0i| 5|§5| 

2£ H8^l 8D. 

SI3£fe XIII £011 £A!^ HEH ^^¥(28)21 SM^AI Oil S 4/JI8MI £A|6fe M^£0lCf. SI3£0il EA| 
^ 20 ^§¥(28)^ M^l P3CH(20)^^ SP^B(10)0II a^^m^¥9 HI2S2S g^l 

^s(PYres)2J- XII2M5 CHE^I^(PAdds)M ^^Sfe 39, ^ §^l^^(PYre)^F ^§6^ HSIISOll 
N0H2I ^I^^E^ AhgXh CIIOIEIg ^l^8fe 3^011 SP^B(10)2| sJS^SM ^H»0| »a^3(10) 
(XI ^I^SIfe MgXf QIOIEI HSIISSj QIOIEI ^^CHIAH ^^£J^ A[§If QI0|E|2| S^^5E2f ^ 

MAI SICK 

XII3£0II aiCHAH, 2Ei ^§¥(28)^ (44)011 WI1 » HI2^n^ M^^l(46,48)g ^Pb| 

BO. ^£l^l(44)fe S4(Normal) ^I^AI 3CI^B(10)0|| e^l^s(PYre)Oil H|3H 

9 Mai^JCHt ^l^£J^ QIOIEI bIM 4=011 6H&6fe ^Ef^SI aSi^ist^, §4 ^I^AIOII Ahg£i^ l\m 

e^(scLK)^Mi oiah si2^is e^oiei s)s »*»ci. 

Xll1g^5l(46)S Sa^l(44)S¥E|2| »I2^I^ M^M 32 • N • T oj ^Ef^ fi^fihOl § 

4 ^l^AI SCI^B(1O)^¥0 OIS 9I4 M^(PCLK)£J 32UH01I 6H&6fe ^FXI^ M^<^ 

»4SBO. 0I3I/H. §4 ^I^AI §^l6i^(PYre)0il £JoH 383 HSilSOll ^l^£J^ A^gXI- 

QI0IEI2I bl^ 4,, Yfe §^ld^(PYre)01l 2|5H HaiSOII OIS 914 M^(PCLK) 

9\ ^, S^SPI 9I& ^Z! M8f SS^AH SL&tim C|3CH(20)0|| 2J5H ^^3^ HI2S 

£ e^l^^Sf Mi e^lds(PYre)2f bIS, B£|H, 32fe §4 ^I^A|2J ^1^ ^£2f 3&§ ildi 
^l^^£2[S] dISOICL 01 X. Y §y 32^ »I^»0II °|6H XII Ifi^l (46)011 ^§£13, HHOII XI1 1 £011 
£A|£ XHOi¥(30)o^¥EI g^a. 

X-Il2g^^l(48)g XI1 1£ Oil £AIS XilCH¥(30)M¥Ei£| ^l^ ^£ §M(Q)2| &0|| ttf^ XII 1S^I (46)^^ 
¥9°J ^IW^ ^^oFOI XII3PI^ ^^(SCLKt)M ^^^P-. 01 Xj|3^l^ 

M^(SCLKt)^ ^1^ ^£ §M(Q)2| 2*011 0>ei §4 3I^A| OIS 914 M^(PCLK)£f ^E^U § 

4 ^I^AI^J OIS 914 M^(PCLK)HJ 2dH , 4bH , 8bH , 1/2UH. 1/4UH. £^ 1/8bH2| ^E^M 3tH\ BO. 
0| Oil CCf 21, X||2M30l(48)g ^1^ ^£ §fi(Q)P[ 12i S^CHIfe Xil (46)^¥EH 2J i^^JII 32 

»?»0| §4 3IHIAI2I OIS 914 M^(PCLK)2I SUB ^»^2| XII33I5 M^(SCLKt)S ^^^D. B 
BIB X||2M^^I(48)g ^1^ ^£ §fi(Q)^ 2, 4 £^ 821 3 ¥01 1 XH1S^I>I(46)S¥E|2| i^^JII 
16, 8 5Efe 4M^m01 §4 ^I^A|5J OIS 914 M^(PCLK)01I bl^Oj 2. 4 SE^ 8dHS| ^Ef^M ^^1^ 
XII3^I^ M^(SCLKt)g »4SeO. SEff, XII2g^^l (48)S D\m ^£ §M(Q)^f 1/2, 1/4 SE^ 1/86! 3 
¥0llfe XII1^^^l(46)^¥Ei£| i^^JH 64, 128 SEfe 256 ^8h0i §4 ^I^A|£| OIS 914 
M^(PCLK)0II UI8FOI 1/2HH, 1/4UH 1/8HH2I ^Eh4^M ^Hlfe Xj|3^l^ e^(SCLKt)M 01 

Xil3^l^ M^I(SCLKt)^ ^Ef^^ ^CI^B(10)°J M^2J ^^^£M XIS8MI £101 0\m& 
»P^3(10)0|| MSJJt QIOIEISI 998(311 SO. 

SEff , £Ei ¥§¥(28)*r XII1£0|| £A|@ PBP (20)^¥EI2J OIS 914 M^(PCLK)^ XII 2^^ 

^l(48)^¥Ei2| XH3}|^ e^l(SCLKt)M gJ^oh^ 914 bll J2^l (50)21 . 914 UII13I (50)011 
^^^l(52)M ^bl&P. 914 bllQ^I <50)fe OIS 914 M^(PCLK)2I XII 3^1^ M^(SCLKt)£| 914s blJH 
n\0\ B 9l4»2f 9I4S| 9*e.tCt. B2.IB 914 bim^l(50)fe 9149 M^i^t HHtfiB- 9IS)0II 

IB^ S(+) SEi= M(-)2J ¥^21 914xKA4))0|| 6HSS^ S^(aV)^ ^hXfe 914 Oil a 2^ tlsi 

sssct. 

^^^1(52)^ 914 blB^I(50)^¥Ei£] 914 01I2H 2^ ^ISShOI OIS2I SgKVref)OII 914 Oil a 

tin ^tastoi ea timcm)m sseo. 01 ea <^i^(cmw)^ xii4aseoii 

A12I 901 OIS 914 M^(PCLK)2l XII35IS ^^!(SCLKt)21 91401 §gJ^ S¥0il^ 0I22J S^(Vref)M 

« xi set. ois 914 m^!(pclk)2i 9i4oi xii4B£oii Ai2i aoi xii33is e^(saKt) mp a cp &>e mm 

16-5 



I 



§3H^ 51 ^1998-046876 



3^, 2 EH ^§ £ls(CMW)i= oi2£J 2^(Vref) SC[ AV &m S&g ^XI6H>il 99. 0|fl 

S£|. OIS M^!(PCLK)2] ?)^0l X||4CE0IIAi2} SOI XH33I5 g^(SCLKt) Acp ¥151 

a?. 29 a^ 61s(cmw)^ oi a 2i aeKvret) aa av e^s &s asm sxismi so. 39 

3 3S3I(52)S= 561 2^ 6!£(CM!ir)« XII1E0II 2AI9 ^Eie 29(12)011 ggofOI 

SP ±3(10)21 5ja^2M 

0I» SOI, 9|tf Uia?l(50)0IIA| S^g^ agJE OIS M^(PCLK)2| ?|#0I Xii 321^ M^(SCLKt) 

2f Stiff §! QH^XI 29 ^PS a^ as(CMW)2J 2^2^ * OIS 9\H 

^(PCLK)2J fl#0| e^l(SCLKt)2} Sttfi ?i&§ ^Xl>ll S CLH SSff SE^S S XI SMI 9 

a. oi chi a>9, »a±32i M^g M3D\^ e^(saKt)°j ^e^oji a>9 ^ssmi sa. 

XII52£r SHE Oil EAI9 29 ^§¥(28)2) X||2«A| OIIB &AH8MI EAI8fe W4\ M^E0I9. 01 29 
=?S¥(2B)b XII3E0{| EAIS XI1 1^3>| (46)21 «^tiie! (32 • N • X)/Y2l 01-fc! 3^011 

»P±3<10)2| §J2 M^21 ^H^E)M ^B!A|31 A*S» QI0I92J Dl&Zl^m & 

9. 

XII520II &01AH, 29 ^§¥(28fe ttS?l(54)0|| S(B 3^9 XI1 1^301 (56) . »| UH^I(58) S 
Xil2^^^l(60)M ?dl»CL »a^l(54)te 9tf 3I^A| »P±3(10)0II SBISSeS e3ia^(PYre) 
Oil 2J6H H MS Oil QIOI9 d|M 4-011 6H&Sfe ^E^2J SS6!S(^ f §£f JI^AIOil Af 

D\S BSj(SCLK)SMI 01 UI2P|^ M^0\d} »)■ iMBBP. 

A" 



»1««I(5B)S i*£PI(54)S¥92| SI23I5 M^M 3 ~ W 1 21 «^dl£ B?8}0I § 

& ?I^A| »P±3(10)S¥H OIS M^(PCLK)2| 32HH0II oHgSfe ^Hf^M mxife M^tl 

11 OP I AH , 3g 3|^AI M£ §:>l a^(PYre)0il 2|6H ^§9 H5IIS0II 3|^Sfe AFSft 

QIOIEfSJ tilM 4:, e^l<i!m(PYre)01l 2|oH S SIS 01 H9SSBS 0|g M^(PCLK) 

2J 4s 393 32^ 3|^A|2| 3|« ^2£f £11 SICH 3|=^2»2| b|§0|Cf. 01 X, Y » 

32^ nsrAIOII BMB^I (46)011 ^§99. 

XIIIJH3l(58)fc MI1B^^I(56)M¥92| §§16J5i Xit 12011 2AIS HIOt¥(30)S¥92J B« 
§S(N)2| aibH6K)j §^ ^I^AIOil S9^3(10)^¥9 ^89 Olg M^(PCLK)0ll 

b^OJ 32N bHOil oH&6^ ^Wt^m DIX\^ S^&9. OIS ?j6FOj, xHlbH^I (S8)fe 

X1M^^P|(56)2f BI2B^^I(60) AhOICHI £^ ¥^H2| §EH^ a^ XII CH ^ h a^l (Voltage 

Controlled Osci lator : OloF VCOO- S)(55), HI3B^|(57) f aifl^ blH^I(59) * H1S|fi3|(61)S ? 
^99. 1113^^^1(57)^ VC0(55)0ilAH Hf^S i^^if XI1 12 Oil 2A|@ ?2J- B8f §S(N)2J 
nrIU-4 1 B^3K)1 3 N 1^6111 fll1¥l6f bim^l (59)011 ggSCf. ^PZI B» §M(N)b ^1^^ 

£1 £§3^1 5!2S f MS^m 939(20)011 2]6H ^^Sfe XII2MZE e^iasSI 

e^l^m(PYre)2f ^Ef^ blSOI9. HMfl^ bl3^l(59)fe HI1«^3I (56)^¥92| e^!^s£f 
XII3B^^I(57)^¥92| N M^^mSf ?)^f§ b I HI oh 01 3MZI2J 9\&9\ d*2f ?|^^0II CfM ?i 

it 0119 S^if X1l1^^^t(61)B blin^l(59)^¥92| 0|| a 2^11 ^^6h 

oi xiich a^ ^ii S4B»a. oi xii oi a^ 6itb oia°j xiich aa2s?a 0119 ae^^2j 
aaiat e.^ iom^u 2^ yoha aei ai^e ^hxi^i ao. naa, vco(55)^ xm^^^i(6i)^¥9 
2j xii oi aej- amoii ©9 M^as2j ^nf^i ^mmo\ xiii^^^i(56)oiiah a^ssife M^dmoii urn 

01 N UH2| Mi §31 am(PYre)Oil 2]8H HSII^OII 0|g M^(PCLK) 

2J 32N OH CHI oH&6fe ^m^)S ^Ul^ M^aSS ^^6^1 99. 

X||2^^3|(60)^ XII120II 2AI9 BICH¥(30)S¥92| ?\m ^2 §S(Q)2| StOII d>9 X^IUH^I (58)Ui2J 
VC0(55)^¥92J ^Ef4 ^^6^01 ^Ef4-2| XII 3 21^ M^(SCLKt)M ^IID. 01 

Xj|3^l^ M^(SCLKt)^ J\m ^2 §S(Q)£| 2^ Oil 0>9 ^I^AIOII ^9^3(10)^¥9 0|g 

9\& M^(PCLK)2f gag!- ^Er^U 3I^A|2J OIS «^ ^^!(PCLK)2| 2bH , 4bH , 8dH, 1/2UH. 1/4 

m, 2^ 1/8UH2] ^E^l m\\ 99. OI CHI (119, XI|2S^3| (60)S 31^ ^2 §S(Q)^ 12i S^CHI^ 
XII1^^3|(56)^¥92j i^^Jtl 32 ^^^01 §^ 3|^A|2J OIS M^(PCLK)2f ggg} ^Ef^2J 

XII 331^ M^(SCLKt)M a^&9. 393 »I2S^3I (60)S J\m ^2 §S(Q)3f 2, 4 2^ 82J S^OII 
XII1^^3|(56)^¥92| g^amS 16, 8 2^ 4^ ^6^01 §^ 3I^A|2| OIS ^^(PCLK)Oil bl6^01 

2, 4 2^ 8UH2J ^E^g DIX\±= XII 3^1^ M^i(SCLKt)M S«&9. Eg!, XJI2^3I (60)S 31^ ^2 
§M(Q)3f 1/2. 1/4 2i=r 1/82! S^OII^ X||1^^3|(56)^¥92J m^M^m 64, 128 2^ 256 ^S r 01 
S^f 3I^A|2J OIS M^I(PCLK)0|| bimOj 1/2HH, 1/4UH 2^ 1/8bH°J ^Eh^M ?tX\t: M3D\^ H 

^(SCLKt)M ^^&9. OI XII3^l^ M^(SCLKt)2J ^Ef^^ ^9^3(10)2] e^oj XI§SMI 
0IB9 BP^3(10)0|| 3I^£|^ Afgtt QI0I92I ^£1 ^§8^1 SO. 

IB, 29 ^S¥(28)fe XI1 12 Oil 2A|@ ^5 939(20)^¥92i OIS e^(PCLK)HI «I2B^ 

3|(60)^¥92) XII3^I^ M^I(SCLKt)M S^8fe 81291^ bl33|(62)2f, fltf bl JH^I (62) Oil XII2 
^B^I(64)S ^bl&D. XII 2^^ bl3P|(62)^ OIS M^I(PCLK)2f XII 33!^ e^j(SCLKt)2J 9\&m 

bimmOl 3 ?I^X[2[ «^2| a^M aS&9. 393 Xl|2?l^ bl33l(62)^ W«2| a^(^, ill 
¥I§J)0II 99 8f(+) 2^ >(-)2| ¥s2f 9ltf»(A0)OI SHgSfe 2^(AV)M ^hXIfe (Ml SI 

X||2^^3l(64)fe a29l6r blB3|(62)^¥92| 9\g 0||9 a^ 3S8K>I Oia2J S&(Vref)OI| 9| 

^ oil a a^ ams ^jastot 29 ?m a^ as(CMw)g b»bo. 393 3M:?i(64m 29 ?m 
a^ am(CMW)s xiii2oii 2ai@ ±mm 29(12)011 g^moi »a^3(io)si sja^2g sasa. 

OI2f SOI. HI2fl^ bl33|(62)0||Ai B^EIfe a^S OIS 9\tt e^(PCLK)2J fl^fOI HI33IS 

M^(saKt)2f sue § own 29 a^ as(CMw)2i a^2^ Dime ^ 01s 

91^ g^(PCLK)2] fl^OI XII37IS g^(SCLKt)2f 8BB ?I^S ?\XM\ S O U9fi a^M ^XIoMI 
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SO. 0| Oil OO. §C|±3£i ee^° fl|33|£ g§S(SCLKt)£| ^ III ^ Oil (HO ^S6MI SO. 

SI6£te XII1£0il £AIS £9 ^§¥(28)21 «I3^A| 0118 941 SMI EAIShte M^£0IO. Xll6£0il £A| 
S £9 ^e¥(28)B P3CH(20)S¥92I fi5 83l&!fi(PYre) SEfe XII2Si 

oiE2ii±(PAddsm o\mmo\ »ai3(io)si sjs^£M ^ichskdi »a^a(io)«i ^i^sj^ a«» qioi 

0 HSliaSI QIOIEf i^OllAH §^£J£r AhgXf GI0IO2J 2£^£a 9MAI2JO. 

XII6201I SIOJ/H. £9 ^?8¥(28)fe: 8531(86)011 S|| S^S XI1 1 SI XH2^Gf4- S^?l(68.70)8 ?dl 
BO. 8S3|(66)fe S9(Normal) 3I^A| 90^3(10)011 HdlSMS Si ^PI^s(PYre)Oil 2J6H =?& 
S H5IIEj0il 3|^Ste QIOIO ti|E 4, Oil 6HS6fe ^IIf4*2l §9 3I^A|0)| A*g£lfe 3|£ 

M^(SCLK)^AM OlSf HI23I5 M^IOIO 8)9 tt«8Q. 

HI1«^3I(68)S &2:>I(66)S¥9H| MI23I5 M^M X/322J S^bl^ S^8>0i §9 3>|H|Ai 9 

P^3(10)^¥9 «SB Si S^i<y^(PYre)2| 32dH0il oHgofe ^IU^M 3 Wife 1^6111 89 B 
D. Ot^l/H. Xfe §9 3I*A| Si e^l6im(PYre)0il Slott ^§S HBil^Oil 3|*£|fe A*8» QI0|E|£J 
tilM 4012, 32fe §9 3I^A|2| 3|« ^£2f i§ ^feB £JQI 3|^?£a2| dISOIO. 01 X S 32fe 
HI^XKHI 2J6H »I1«^3|(68)0|| £§SO. 

Cl§ ^EHS, H1S^I(68)fe SI IS 01 £AIS Xil0i¥(30)£^¥92j :?3 99 3S(N)2J 2i§ Olgol 

01 883I(G6)£¥E|2| XII 221^ M^M X/32N2] 9^dl£ ^J»* «^0) §9 3|"A| gCI^B(10)^ 
¥Ei £*8B Si e^l6ia(PYre)°l 32NHH , ^ Xil2Si e?!^ S(PYres)2J 320H CHI oHSSffe ^Hf^M D\ 
XI ^ i^^lli 898 4*£ MQ. CM ^l AH Xfe 39 D\mA\ Si §^l6ls(PYre)0il 2|8H f?SS HBilgJ 
Oil 3l^3fe AFgX}- QIOIEfSI dIM 4. Nc ^I^^EI iSSPI ¥19 ?y mm §S£A1 Sids CI 
39(20)011 216H 89Sfe «l2Si Si S3ld£(PYre)a dIS, 393 32fe §9 3|^A|S| 

?m ^£a £a ^sB sen ^i^sasi digoio. 01 x ^ 32fe xusrnoii 2jsh siie?3i(68)oi 9 

§£13. BE! Oil XI1 1£ Oil SAI^l XI|Oi¥(30)o^¥Ei g^SDf. 

Xil2^4^l(70)B HI1S0II £AI9 X1ICH¥(30)^¥Ei 2| D\m ^£ §S(Q)°J StOII Da XII 1S^3| (68)^^ 
¥Ei2| 1^6111 ^Ef* B^ShOj Cf^B Xil23|^ §3|£!m(SYrefs)S BSSD. 01 Xil2^l^ 

^^l<y^(SYrefs)^ Dim ^£ §S(Q)2] at Oil dfdf Si §}|£!S(PYre) Xil2Si 
§^l^m(PYres)£f SUB ^H^U 99* ^I^AISJ OIS «9 ^^(PCLK)°I 2bH , 4dH , 8dH , 1/2HH. 1/4 
UH. 1/80H5J ^Ef^I 3*511 SO. 01 CHI D}». BI2S^5| (70)S 31^ §S(Q)5f 1&1 S¥0il^ 

XII1g^^l(68)^¥EiBj m^tl&m 32 ^^6h04 3 ^9 e^^l4(Duty Cycle)M i§B° 

SMI §9 ^i^A|2J Si e^l^S(PYre) SEt= X||2Si §^l<^m(PYres)a SBIB ^Hh^^l XII2^I^ § 
^ld^(SYrefs)M BT9BO. nai2 J3I2B^I(70)^ J\m ^£ §M(Q)^i 2. 4 SE^ 8£i S^Oil XI1 1^ 
30i(68)S¥E|£| l^^ll 16, 8 5E^ 4B^5*0| 3 M^^l^SI ^^^l^(Duty Cycle)g 51 

&2S« Si e^l^s(PYre) SEfe XII2Si §^l^^(PYres)0|| d|6K)) 2, 4 SE^ 8UH^| 
b HI23I5 e^l^^(SYrefs)M 99BO. SEB. SI2B^^I(70)S Pl^ ^£ §S(Q)5^ 1/2, 1/4 SE^r 
1/82J S^Oilfe Xil1^4^l(68)M¥Ei£| 1^6111 64, 128 SE^ 256 m^mO\ 3 ^ 
33ll4(Duty Cycle)S Si e^l^m(PYre) EE^ Xil2Si ^5|<Ms(PYres)0|| dimoi 1/2, 

1/4 SE£f 1/8bH^J ?Hf4I DlX\t= XI 1 231^ e^l<M m(SYrefs)M B9BO. 01 Xil25l^ 
e^l^^(SYrefs)2J ^H^fe ^P^3(10)2J XI §6^1 £JD1 0^£) §0^3(10)011 

5I^£I^ MBJi PI0IO2J ^§8^1 @0. 

SEB, SEH ^Pe¥(28)^ X||1£0|| £A|Q Si^ls O3O(20)S¥E|S| Si ^^l <i! s(PYre) SEfe Xil2S 
i e^l^M(PYres)2f XH2M^5|{70)^¥E|2J HI23lffi g^l^S(SYrefs)M EJ^6fe ?i^} d|3^l(72) 
a. ?I9 Uia^l(72)0ll ^SPI(74)S ?dlBO. ?I9 dlU15|(72)^ §5l6J^(PYre) EEfe X||2Si 

MPI<yS(PYres)a Xil2^l^ e^l^s(SYrefs)2| 9I9S m&o\0\ 3 9l9^a «92| SSBO. 
3dl3 dl3^l(72)^ Wmib ¥IS)0i| Cf^ g»K+) SE^ m(-)S\ ¥12} ^i^xK A 

0)on 6HS8fe s^(AV)e ^^xi^ oil en ^11 »«bo. 

^^^1(74)^ ¥19 dlin:?l(72)S¥Eio| ¥19 Oil EH 6111 3BSKH 01 SSI S^(Vref)0il ¥19 0119 

SB 6img ^h^SKX 2Ei 2^ ds(CMW)S »9BO. 01 2E) 2^ <^|S(CMW)^ Xil7A£0il 

Ai£j- ^01 Si S^I^^(PYre) SEfe XII2Si §^l^s(PYres)a X1I2^I^ e^l^^(SYrefs)2] ¥1901 m 
HB S^Oife 0122] S^(Vref)M SMBO. Si S^l^m(PYre) SE^ XII 2Si e^l^^(PYres)^ ¥i 
901 XII7B£0il/Ha 901 Xil25|^ e^l6l^(SYrefs) SO Acp HHUE 2Ei 2^ 

<M^(CMW)^ 0I22J 2^(Vref) SO AV B^M ^ XI 6^1 SO. 012}^ g£| , Si 

^^l^s(PYre) SEfe X]|2Si e^l^s(PYres)°l ¥1901 fl|4C£0IIAia 901 HI25IS e^l^s(SYrefs) 
SO A(D SIM ¥ISI g^, 29 3^ <^JM(CMW)^ OIS2J S^(Vref) SO AV EJS 

SO. 3£I3 ^^^1(74)^ 2Ei 2^ ^^(CMW)M S1 1 £011 2AIS iSIM £9(12)011 B 

38K)j 9P^a(10)S| SI2^£M i§BO. 

Ola 90I. ¥19 dlJH^I (72)011 AH Si e^l<Ms(PYre) SE^ XII2Si m?\& S(PYres)2J 

¥1901 HI23IS e^l<iils(SYrefs)a SUB ¥I9M ^hXl^ll 9 £9 <ys(CMW)2J 

£S Pjaa ^ Si e^i^s(PYre) SE^r Xil2Si ^5lds(PYres)2| ¥1901 Xj|2^l^ 
S3ltia(SYrefs)a 899 ¥I9M ^1 § UH 999 S^S SXIS^I SO. 01 Oil OO, 90^321 
e^!6ls(SYrefs)2J ^m^Oil CCfdf ^SS^I SO. 

X||8£M STiS^, ±21 m £9(12)011 £|SH S12£i£^ ^xiS SO^3(10)a, »5!9( 14)011 S^S Al 
S¥(16)B ^blB S 9AI Oil Oil ttfE SO^B D\m/D\& &X\H £A|£|01 2iO. »O^a(10) 

£ <L^ gS| ^EHS S9S §921 SEfe UdS ^2J M^Hf OIM g2| eajoi £JSo^ ¥ 

^H2| g^l^ £¥ SEfe: 01^ B^ 3>il^0il §9S ¥IM£ III MM S&BO. 01 ¥IM£ III ^ Oil ^ Si 
g^l^s(PYre), Si ^^3E(PI0) % 0|g ¥19 M^I(PCLK)0|O 6fe Si g^S SBSFfe Si6is 

saissescH 2^0. saiafu)^ »a^3(io)2i <^ se^ m^oii s^usi mei ^^(mb)^ 
21 si ssm(sb,,sb 2 )m sawoi one ss(mb)£^^ ai^xf qioios D\mo\n ^dwb\ si 
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sa§(SB,.sB 2 )Sfe ms^m s^i&a. nam ssisd4)^ ^3hsj ^^e(SB t ,sB 2 )g 2^1^ 
<i!a2i ^eh^ e&» an % *h23^e* ^msf oiiej ss(mb)8 £PI3 6!ssi seh^ g»e xii33^ 

IU |Mii Baso. AiM¥(16)^r &5|oj( 14)^93 jjl 1 S HI2H^nf <MSCHI 2JSH ap±3(10)2J 
^ SE^r g£] eejjAhou SA f£j^ ^^M(MB 1f SB,.SB 2 )2| MOISSt S«!«2| fffl §§ Sit SO. 

393 sci^a ^m/ns sxife a«ia(i4)oo 3 8 s^s y^m <ym ascitis) a ^§ pa 
ch(20)s ^diea. tim. as^idsj^ sb!3(14)os¥ei2| hm s M2h^n ^ii xnaiohoi 
»a±aoo)2i nisoi Hais°H^ Ms<ys(p c m as»a. 01s ^Jt 

a«?Ki8)b 3int ^£ §M(Q)si aton ma naa zx^m oisaizid. nai3 hsu tit a 
£3i(i8)£z am % mn^w D\m ^se §m(q)si atoii siisshte oi^oii seta 
<m^(pc)s a«ea. 

P3CH(20)*r BSID ag3|(18)^¥E12J gigm ds(Pc)^¥E| fi5 g3|£!s(PYre), 

01 e M^(PCLK) * ±{g 3H(PI0)g ^S&Q. OhSa. M^l C|3H(20)fe MS 6jg2 

=(pio)oii sere ms otHai±(PAdd)B mbo. a uopk m^i psc-uaot as 

g3|<Mm(PYre), 0|g ?|& e^(PCLK) * 25 CH ESil^(PAdd)M OlgStOj MS g3l<MmO|| ojgjj zp- 

8 31 HI =?2})M 3CH£ 22H 0I4K^. BBT §M(N)0il oHSSfe 4021 AH* SHI 
gjHS ^8fe J3I2MS S^l^s(PYres)MHf AH" HaiSM2J ^dl3°J ?|XI8 UEILH^ HI2MS CHE 
ai^(PAdds)g gglt 4 s 81 CK MS g3| &!£(PYre)S AhOICHI^ 3CH£ 22H 0I6M^, ¥» 
§M(N)01I 8H&6F^ 4*)2J XII2MS §31 <m ^(PYres)3h BCL MS g3l<Mji(PYre) * XII2MS 
S3l£!S(PYres)2l- 0IS M^(PCLK)2J ^W^t= SP^3(10)2| SI2^SE(^, 92| M^2J ^ 
g^£)3|- BSSOII WEi 

SEB. gCI^B 3l^t/XH£j Sflte g3|£m(SYrefs)2> 3IB g^(SCLK)S »£BSfe £}m. 
3|(22)2h 3|I|§M xHdl¥(24)2j- »aj 81(14) AhOIOil 9 H0l?l(2B)2} a S^3(14)^¥E| HI33 

^HF 8i^5fe XH^tls xHdl¥(80)M ^bl^P. 3|^<Mt ^ v ^3|(22)^ MS^^ P3CH(18)^ 

¥Ei^ MS e3|<M<s(PYre) SE^ ^I2MS §3| <m ^(PYres)M OISSFOI 3|g §3|<Ms(SYrefs)^M1 
§M X-idl¥(24)0il §3SO. OfSSI, 3|^<Ms &«3|(22)fe 2^1 PSH(20)S¥E|2| 0|g ?|« 

m^(pclk)s aiHHdi^ ^wi* xi\mmo\ n xm& i^^n pi^ e^(scLK)^Mi pi^sm 

xi£l¥(24)^0j| 336*a. 01^ 31^ e3|<Mm(SYrefs)2f 31^ M^(SCLK)£| MS 
S3|<Ms(PYre), Xil2MS §31 £is(PYres) §y 01^ M^!(PCLK)£| ^H^2| DJS^XIS 

^p^3(io)£j ms\ eb«o| ^|h^ £ )^^ ^^goii njy e^ep. 

^EH^, 3|^<M^ ^^3|(22)b §M(N)M ^3fS gJ^6H2, 3 ^PZf MS SM(N)0II (U- 

B XIIUHUIS MS^s P3QH(20)S¥E|2| OIS M^(PCLK)M ^Hf^ SltiHtt HD. ^. 31^ 

61 fi »»5l(22)fe =?a §M(N)01l (&a 5IB M^(SCLK)^ OIS ^^> h M^(PCLK)2| bIMS 

S§» ^ SiP. OIS ^ All 61 31^ ^^(SCLK)g ^21 §M(N)0| 12! S¥0II Olg 

M^(PCLK)0II bl6F01 MdHBi ^m4-M 3HI04, BIT §M(N)0| 1MP- S S^Oil^ MxN dH°| 

• 3iaa. 

CH2^, 3|^§M MBI¥(24)fc 3|^<m^ a^3|(22)S¥6|2| P|fi §3| <M^(SYref s)2f MStim P 
3CH(20)^¥92| MS OiHai^(PAdd)M 26W0I S9IS ollP(FH)M 0^£| MS XI- CHOIBB 

use B3i2j ms» qioip- M^(uoB)g^ m^m »a, 3 din 3i^§m xnai¥(24)^ nais 

5IIP(FH)0il MgXf QIOIB M^(UDB)M ¥3f^Oj Mg^ QIOIP H£IIS(UDF)MM B«8Q, 3 AfgXI- 
QIOIEf MailS(UDF)g Jimtim. a4S3|(22)S¥E|2| D\m M^(SCLK)0il g^OI § Xi\0\J\(26)m°^. 2 

aaa, s «ich3|(26)^ 3|^§m xH£i¥(24)^¥&2i ^^<^s2j feai^oii o>ei »5ig(i4)oii 

AH aasib (Hie! 9^(MB)M B^SKM A(S» QIOIEf HBI|g ) , (U0F)3^ XHI2MS CHHal^(PAdds)3^ Xl§m 
i= 9P^3(10)°i ^ Efe ¥\X\0U 3|^£j£^ §[P. 01 CHI 0}£f, 9P^3(10)0il 3|^£J^ 

A^^ QI0IEf2J M^i^ ^|"^£0i| CEfdj- ^S^l SD. 

PE §EU^, 3|^SM xH£l¥(24)fe MS CHE^I^(PAdd) CH^ MS<M^ P3P (20)^^¥Ei2J ^|2MS 
CHEeil^(PAdds)M AFgXf QIOIEJ- Heil^l(U0F)01l ¥3^h01 3|^ <Ms B»3|(22)0IIM BTSS 3|^ 
M^(SCLK)01I 9£^0\ 9^IIOI¥(26)^o^ ^£ 01 HH£| 31^ S^I(SCLK)^ MS 

o^E^ll^(PAdd)3^ Mg^ aioip Hai^(uDF)oii sea s^chi uimoi nuhsi ^e^s ?iao. naa, 

9 ^IIOj3|(26)fe 3|^§M xHdl¥(24)^¥E1£| ^^6!^2| feSiaoil CLJ-EM- 9^a(14)0ilAH B^Sfe 0112! 
S^(MB)S B^mOl A^gXh CJIOIP Hai^(UDF)3f H12MS CHH5ll^(PAdds)3^ XI §6^ 9P^3(10)£| 
^ SEfe 921 flflOII 3|^£j£^ BO. 01 Oil Da, MS e3|<Ms(PYre)01l 2I3H f?§@ ^ » 9 

eaj^o) naiaojj^ N5H o| A^gxF qioiei saia(UDF)oi 31^3311 so. a^/d, sp^3(io)°j 3i 

^§g§ NdH^ ^O^P. 0\mZ\, 9PS3(10)0|| 3|^£|^ MgXl QI0IP2J 6h» M^2J 

^^^£0il Ctfaf ^6h3|| 

SB. XH^S xHdl¥(80)^ S ( 14)o^¥9S| «l33^Ef £!s^¥& AfgXI- QIOIEf Hai^(UDF)g 
^a&O. 3dl3 XH^^S xH£l¥(80)^ AFgXF QI0|E> Saiii(UDF)S¥9 A^gX^ QIOIEf 

M^(UDB)2f saiS 8DH(FH)B ^£16^3 0(89 Hai^ «CH(FH)0II SSS 31^ g3|ds(SYrefs)S a 
SBQ. 01 XH^S 31^ g3|<M^(SYrefs)^ MgXh QIOIEf HaiS(UDF)3^ SPS3(PYre)01l §6f 31^ 
a S^OII^ MS ^3|<M^(PYre)2f g^^h ^R^M 3^P. 0|2f^ ^£1 , AfgXf QIOIEI Hai2J(UDF) 
D\ §P^H(10)0j| NbH^ S^oMI 3|^£j S^Oil 3|5 g3|6!a(SYrefs)^ «I2MS g3|<M^(PYres)£f 

sue ^w^m imo. 

QHI^o^ > SP a 3 3I^/XH^ Sxlfe P3P(20)S¥& Olg ?l^ g^(PCLK), MS g3|<M 

s(PYre) SE^ X1I2MS g3|<y^(PYres)S gJ^Sfe X1I1SEH XII01¥(82)2f, XH^£!s xHdl¥(80)^¥Ei 
^H^@ 31^ g3|<M^(SYrefs)g EJ^oF^ XII2eEi HIOi¥(84)2f , H1 1 ^ HICH ¥(82,84) ^¥Ei 

2] H1 1 91 HI22P ^Pg B 81" 6!a(CMW 1f CMW 2 )S ^E!H 2Ei(12)^°^ g^s^ »|OI8 ^^xl(86)e 

?aiBO. 
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Jlliaa ?S¥(82)fe 3I^A| XilCH¥(88)£¥a2] ^2 §M(Q)(XI SHS8ffe Uge ^2^ 
SP53(10)^2| ee«oi ^S8f£^ 20(12)21 £J£^2M ?K*A|^P. 019 «8K)| f SI12EI 

¥§¥(82)b XII01¥(88)^¥a2J ^2 SM(Q)2I P3CH(20)^¥a2| Mi §}|<y ^(PYre) . 

HI2Mi e^l<Ms(PYres) 2fe Olg g^(PCLK)01l 2J8K* 2H(12)2| SI2^2B SSS^I 

¥l& AI12EI 6!s(CMW 2 )§ »a»0. a UOPh EE! ^§¥(82)g Mi e^l<y^(PYre)2f 

Xil2Mi §^l61S(PYres)0ll 2|6H i£ie 39(12)21 £]2^2M i^8fe S?, ^ gP^3(10)0ll §^ 
% 9tfA|2| NtiH^ 2|^£! At§» PIOIEI HEj|^(UDF)M 2^B XH£S 3^o>2^ » S^Oilb 
XIIOI¥(88)^¥a ^2 §M(Q) 2I0II ^Zf Btt ifi(N)l *3J£ S^ffP. OI9B }|^M ggSPI ¥l 

skm. Miiea ^^¥(82)^ oidi asb jjbe. ai52 se^ ai622i> aoi ^ sip. 

XII 22 9 ^§¥(84)b XH£SA| X||CH « (88)^¥a2| **2 §!M(Q)0|| 6H£8fe U9B ^2^ 

aa^a(io)»2i ^oi ^ss^^ ±mm eh 02)21 as^2g ?\&M?ia. oia ^8K», 11122a 

: ?S¥(84)fc XIIO)¥(88)^¥a2| ^2 §M(Q)£I XH£96!£ xHEI¥(80)^¥a2| 3IB e^l<M^(SYrefs) 
Oil 2|8K)j r^&M 29(12)2] SJ2^2g 5§8fe *!22a ¥§ tlfitCMMB »»BCh CH UOf 

D\, XII22a ?S¥(84)S »P^3(10)OII * g#A|2j NbH^ 21^9 QIOIB HaiS(UDF)g 

2¥1 XH^B :»te8FSE^ » 3901 X1l01¥(88)^¥a ^2 §M(G) 21 Oil =?2i Btf §fi(N)i *3*£ 

"lea. oi a?. ai22a ^e¥(84)^ ?a bb ssin), ^2 sm(q) « xh^q ?ib 

S3|£m(SYrefs)B 0|g8f0| »P^3(10)2| ^e«2| ^i^EI 5i6ffe HI 22 EH =?B 2^ 
6ls(CMW 2 )M gfa»D. 

an §y 11122a aa <ys(CMw,,cMw 2 )£r xnoig £9ixi(86)oi 2isn <m^^o^ ± mm 2^(12)011 

SPi3(10)2| M^jOl 01d-UH!2J BOB ^2^ ^3£^ BP. XllOlg ^?lXl(86)B 

:>i^/xh£S aioi^^(R/w)oii 2joH an a ai22a aa 6!&(CMWi.cMnr 2 )B flexes 

29(12)011 B3BD. 0\m & All 81 §>B, XII CHg i?lxl(86)b 3l^22A|0llb X1l12a 2^ 

&!&((»,)• ±zim aa(i2)*2s &£mn, kboi xh^22aioii^ ai22a <ym(CMw 2 )M 

2a(12)^2^ £!^&P. 

aiO)¥(88)fe AHa¥(16)0ll 81(14)21 9\X\ §J ^gJ2| ?|x| §y 3^1 MOII 8B ^IB QI0IPM SSS 
P. 3£IH ai01¥(88)^ Si<M^(Pc)0|| S&S Mi e^l^m(PYre)01l 21oH ^§9 H^lgm ^1CH2 
2JW 0|^2J AHM H^I^M^ ?S6fHXI 8? S^Oll Mi^m P 39(20), ^1^6]^ ^^^1(22), XiH S 
ai22a ^§¥(82, 84)011 mm §a(N)i S3BCJ. aiCH¥(88)^ QIOIEI ^^(Oata 

Source, 2AI8HI 3^§)§¥E1 xHdl¥(24)01l S^SJ^ M^Xl QIOIEI 2] 3^^2011 □)& ^2 

§M1 xHdl¥(24)^¥a 8J^^P. P§2^, «|0)¥(88)fe 2AI6UI S^B AhgXh £!E!fl]|0|^ 

^¥P 8J^£l^ A^exp^ S!8fe JM^ ^2 §S2f ^2 §S(U0bl)01I 2JoH MBX[ Q10IP2J 2^^2011 
6HS8fe ^2S ^§612 3 ^2 §S(Q)1 H1 12 EH ^?e¥(82)0ll S3&P. P^ ^2^, M 

Oi¥(88)^ XH^BAIOll XH^<MS xHdl¥(80)M¥a MgXr QIOIP HeilS(UDF)2| IH^ ^2 Oil BB XH^ 
^2 §S(PDbl)M EJ^8^01 A\mX\ QIOIP H£1IS(UDF)^|- »a^3(10)0l| 2^ §^2| NUHHI ^2 

s ?\^& ^2iJ\m &&m 4^2 &p. oi aioj¥(88)^ Mgif aioia °51is(udf)21 ^2011 © 

E &m ^X\^ mm §M(N)i ^^B8r0j 11122a ^§¥(84)011 ggSCf, D^|S|2^, 

aiOi¥(88)^ D\mM& XH^SAIOII flIOIS ^x|(86m » aiCH^I(26)M HI018PI fl» 3|*/JH«| 

aiOi 6I^(R/W)g tt4BBO. 

fll92fe X-1I8201I 2AI8 SI22P ^e¥(84)M 6f All 8^1 2A|8fe ^A|| M^20IP. SI920II <&0\M, 
XJI22P ^Pe¥(84)b ^2^1(90)011 ^jg AI1 K X1l2^Hf^ ^^^l(92,94)M ^PUIBP. 

Ba^l(90)fe a^(Normal) ^I^AI SP^3(10)OII H£|S5i!@ Mi §:>l<y m(PYre)0ll 2J8H °ai 
SOII Jl^Sllzr QIOIEI UIM 4- Oil oHSS^ ^H|^2J Ba^!l(s, §^ PI^AIOll A^SJb 
M^(SLCK)^MH 0|8h a)2^l^ g^Oldf B)B BfllttO. 

anB^^i(92)s aa^i(90)^¥a2i ai2^i^ e^m x/3221 ^^uim ^nf^ b^skx §^ ^i^ai s 

E|^3(10)^¥EH Mi e^l^Js(PYre)2] 32bH0il 6HS8fe ^H^M l^dfl 

P. 01 ^| AH r §^ ^I^AI Mi e^l61s(PYre)0il 2J6H ^§9 HaiSJOII JimSit: MSX QI0IEI2J 
dIM 4^013. 32^ §^ ^I^A|2| ^|^ ^221 51 3}bB CH ^|^^22f2| bIMOIP. 01 X ^ 32^ 
a^SOII 2J5H 1111^^^1(92)011 ^§£!P. 

P^ ^EH^, fll1B^^I(92)^ X1I8201I 2A|@ X1I01 ¥(88)2^¥E12] mm §M(N)2| &g 0|g6|- 

oi &£!^i(90)^¥a2i ai2^i^ m^m X/32N21 m^ui^ ^^s^oi ^i^ai sp>i3(io)s 

¥P ^S!B Mi e^l6im(PYre)2j 32NHH , ^ X1I2M5 e^l<^s(PYres)2J 320H01I 8Hgofe ^H^M J\ 
Xlb I^^ill 4^2 2iP. Oj^lAH, X^ ^I^AI Mi S^l ^S(PYre)01l 2I6H ^§9 H9I 

SOII }|^£l£r A^^ QI0IEI2J dl^ ^, ^l^^£I igo^l ¥IB ^Zl gM^AH M56im 

a 30 (20) Oil 2J6H ^ h ^£J^ X1l2Mi e^l^mSI Mi ^:>l^a(PYre)2f dig, 3£|3 32^ §^ }|^A| 
2] ^|^ ^221 51 Jl^& ^|^^£2|2j bISOIP. 01 X * 32^ ai^XKMI 2J8H HIIB^UI (92)011 

^§213, ^0011 NB X1I8201I 2AI9 X1I01 ¥(88)2^¥E1 g^^jP. 

ai2g^^l(94)B ai820|| 2A|@ XII 01 ¥(88) ^¥9 2J ^|^ ^2 §M(Q)2| StOII CTidf ^11^^^1(92)2^ 

¥Ei£j m^ti^m m^sto\ pgf& ^nf^2j xii2^i^ e^i<^m(SYrefs)g »^bbp. oi ai2^i^ 

e^l^s(SYrefs)^ ^l^ ^2 §M(Q)2J ^Oll CD- El- Mi e^l^a(PYre) 2b X1I2M5 
§3|<!iia(PYres)2l SttB ^HI4-U §^ ^I^A|2J 0|g M^(PaK)2| 2tiH. 4HH . 8bH. 1/2HH. 1/4 

HH. 2fe 1/8UH2I ^m^m m\\ SO. OI Oil DSf. ai2^^^l(94)B 31^ ^2 §M(Q)^ 121 3¥01l^ 
ai1^^^l(92)^¥a2i i^^il 32 m^8tO\ 3 e^l<M^2J ^JI^MDuty Cycle)M £182 

^Mi §^ D\mM2\ Mi e^l<ym(PYre) 2fe ai2Mi §Pl^s(PYres)2l BBIB ^HI42j ai2^l^ S 
}|£is(SYrefsm »^&P. 3 El 3 ai2g^^l(94)B ^1^ ^2 §fi(Q)^f 2. 4 2fe 82J S^Oli ailg 
^^I(92)^¥a2| §^<Mti 16, 8 2b 4g^oKM 3 M^6i^2J S^^l^(0uty Cycle)g iS 
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02SMI S £ S}|<M^(PYre) SE^ XII2M2E g3l<y s(PYres)CH! UI8h01 2. 4 2£r 8HH2I ^Ef^M 

X\2J\& §^l<y^(SYrefs)M iaSQ. SEff. HI2S30l(94)g 31^ ^2 §fi(Q)^f 1/2, 1/4 2£r 
1/821 3^011^ XH1^3|(92)^¥E{21 i^^sl 64, 128 2= 256 g^oK* 3 S^S g«*<M^2J g 
^3l^(Duty Cycle)g S1S2£M| e^l^S(PYre) 2fe 3I2££ g3l<!^(PYres)0ll UlohOj 1/2 

UH. 1/40H 2fer 1/8HH2J ^Ef^g ^Xlfe Xj|2}|^ S^I<ys(SYrefs)S B9BP. 0| Jt\21\& 
e^l6is(SYrefs)°J ^HI4^ »P^a(10)2| M^OI ^g^2B XI98I3II EICH OfSEH BP^a(10)«| 
AlgXI QI0IEI2J a 98131 SO. 

SEB, XH2SEI ^?g¥(84)*r SI820II 2A|@ XH961S xHa^(80)SVH 2| §3|£!£(SYrefs)2l- 
XII2S2F3I(94)£¥E|2| g}|£!s(SYrefs)B £J^8fe 91^ til 12 3H (96)21 , 9I& til IH^ I (96) Oil 9 

^9 2!g^l(98)S ?blBO. 91 tiim}|(96)^ ?IS g3l<y a(SYrefs)2l H2?|£ §}|<y^(SYrefs)2| 

9I4B Hiasjoi 3 9i^»a 9iaa <y^§ aiea. nam 91 « bim^ioe)^ 9i&2j <m*(^, »b 
a 9is)oii ma »(+) 2^ »<-)g «a 9i#xKa<p)oii 6h&sk= sskavjb ^xit 91& 011 a a 

3^31(98)^ 91 6f blJn^l(96)^¥Ei£J 91 # Oil EH 2^ ^11 3^8101 0IS2I agKVreOOII 9I« Oil EH 
221 6111 3l»8W 2 EH =?B SSI <ils(CMW 2 )S B9BP. 01 2EI ^g 2^ 61s(CMW 2 )^ X1I10A2 
Oil AH 21 aoi 2|^ g2|£!£(SYref)2l- XII 221^ g}|<!iim(SYrefs)2] 9I&0I BBS S^Oife 0IS2| 
a8KVref)S SXISO. 31^ g}|<ys(SYrefs)2| 91 #01 J8I10B20II/H2I- aoi J\\2D\^ 
§3l£!£(SYrefs) SCI A<|> &m tfflhS 3^, 2 EH ^g ^m(CMW 2 )^ 0I8°| SgKVref) MP AV 

em 2 em sxiewi oisf^ gai, :?is g:>i£is(sYref)2j 9i&toi hi 1002011*121 aoi 

X1I2^I^ g3|<Ms(SYrefs) £P Aip E*B 912 S^, 2 EH ^g 2^ £]s(CMW 2 )fe 0122] aa(Vref) 

so av fes ass ^ xi 6^i so. nam ^^^ios)^ e& ^g 2a us(cmw 2 )b xiiseeoii 

2AIS XilOig ^91x|(86)0il g^6f01 SP^3(10)2| S|2^2^l £^£|2s| BP. 

0|» &0I, 9I# b|3:>l(96)0ilAH BBSb 2^8 XH^^im xH£l¥(80)M^2) 3I5 S3|£!£(SYref )2| 
9I6WI 63l&!£(SYrefs)a SUB 9I#B ^hXl^il S (fflWXI 2EI 2^ <ya(CMW 2 )°J 2^ 

2^ Dm& ^ ^l^ g^l<ys(SYref)2J 9I#0| »|2^I5 e^l<ys(SYrefs)2| 9i#M ^hXI^I M 

M S9& Sgfi S XI 8^1 BQ. 01 Oil EUBF. »P^32| 312^1^ e^l<Ms(SYrefs)2| ^Hh^OII 

D>af ^sm^ii sp. 

bF2i ^oi, b ^S2i ^ai oil oil die &a±n j\m^s. «ioi§xife ap^aoii H£i5°i!e a 

5^S2J IH^^20il ttfdh MgXf QIOIEI Hfill^e gCI^B^2^ S^AI^I^QI A|g£|fe D\^m^m 
^SfAI^Hf O^SBH QI0IEI ^^^¥Ei2J MgX\ QI0IEf2| 2 Oil HIE-F ^P^B°J ebhoj ^|h^ £ 
S ^sfAiiJ2^AM AfgXf QIOIEtB ^I^AIZie XII 01 B ^ SIP. 01 Oil CLf^. S &S2| ^A| Oil CHI 
8P^3 ^l^^2 XIICHS»fe AhgXh QIOIP^ ^ CI ^3 Oil ^1^3^ AIZ>B B^AI^ 4= 91M Ot 
Lia AlgXI QIOIEIM ^Aie.^2^ SP^aOII ^1^^ 4^ 0IS2H, B ^ h S2J ^Al Oil Oil m 

p^a ^i^^2 «ioisxib sci^aoii Hdis°s@ &9i ^i^ ^zioii ^i^ m^hi ^m^a a^i&2^ 

AM NdHSJ D|^2^ MEI} QIOIPB ^l^8f ^ HO. 

nam e asoii me sp^a D\m/w& ^2 xhich sxi^ xh^ai sp^asi ^ts^20ii o> 

Ei ^JLt^Dt ^^£J^ HlJUg g3|<M^g B98m 01 tiling g^l^jm2f XH^S D\m m^\tl^9\ 9l# 
x^S 0188^01 »P^a2| sJ2^2M ^§&2^MH SP^aSj XH^S ^£1 SIOIB ^ 2iP. 01 Oil M 
a. B ttBOII Ilf^ SCI^B ^l^/XH^ ^2 XllOi Sxlfe »P±30II ^1^9 AfgXf QIOIEFB XH 
9 B ^ SIP. 

oi# mge son ssxias b *§2j Di^A[&m omsib s9ioii/H p§^& §y 

^§oi ^h^&e a ^ siM aoip. tri-af/d f b assi ^i^^ sahiah^ m^o\\ ^ixhs 

Uig2^ gh9£lfe 201 OfLia ^5i S^2| ^91011 9]B[0\ 98h0IX|0f^ »P. 

a?» 1 

a) 3^IM ^hXI^ B9I ^8fe Xil1^§ ^P|2J UII^HF^ ^a^F 

sp^3^¥9 &di m^m^ ^!i§, s^s^ B^iia, 

b) ^>oi xm^n^ <ym2j ^^|oj ^^lasfoii 5jg^o^ «i2^9 ^^121 xii2^n^ ti^m ^ 

c) ^>^1 XJ|2^Hf^ tlsOII e^lAIS QI0IE4- 4i^^¥EH2| Afgll- QIOIPS SP^BOil Pl^o^ BH\ 

a. 

d) #31 PI 01 El ^r^^^EH AlgXI QI0IEI2J 2^^2011 CEIdl ^^Pl £SI8l£r Xj|3^EI^ 61^ 
S »98fe BTOa. 

e) Xj|1^ni4- d^2| ^>0| XII3^Ef^ ^111 b I HI oh 01 ^,01 SP^32| sJ2^2M iiolb Ef^l 
B 2^ ofe ^2 ^IS§ SP^3 ^1^ 

a?» 2 

ai IBM sioi/d. 

«5I »I1^B4* &OI ap-^aoil ^,01 B9I ?aOhQ bH^@ Mi g^l^^oi >jg ^§2^ g| 

^2 ^i^« mQ±n Dim bb. 
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&=?® 3 

a) eajg ^§o| 33| g D[xl ^ cup) ?2 _ lg g ?ssfe xm^g 30121 nn^m^ tiia b?i 

2!2>°| AllV^^gS ^gslfe X1I2±§ 30I2I XJI2^E^ ^S^l H£IS5SS Sai3£?EI g 
3| AM ^ HI2^Ef4^ Sgofe B3ll2h 

b) &}| XII1 * HI2^m^ 4!S§ 0)!= »^2| ^lESKHI ij§s|2S SSIEIfe X]l3±g ^3|°| 

c) feoi xii3^m^ 6!soii aioia ^s^asi Afgif qioieis gp^aoii o\mm^ b:»i 

Si. 

d) ^,01 aioip ii£¥B isab Aigxi aioiEisi s^eoii toy *<s3ffe xii4^e^ tis. 

e) All 4! X)I2^E14= t!S§ 0)E ff^ t!S2J &:>| XM^Ef^ till b 1 12 8101 &3I SCI^32| 
SS^El 5i8lfe B3HS SS2! 51 ^§°M Sfe ^E ^St! 1P^3 31^ gjgj. 

S?» 4 

»I3»0|| &1CHAH. 

4PI XJI4^EI=£ tisIH XH2^Et^ £13.® bimafe 31 § ^S2£ Slfe ^E SCIiH 31^ 

S^S 5 
SI4S01I SICHAH. 

4.01 HI2^Hf4- <MS^h 4,01 HM^E^ t!Sl S£8H=Q| MSB OIS S^2J 5i 5§21 Slfe 
6 

a) saiS ±§2| 3JHfe B9I XiM^S HI1^nf4= t!S2( Algll 
QIOIE>Ph sq^oi »CI±3S¥S XH^S A1g» QlOiasj ^El gj^ofe 

b) 4,01 Algtt QlOiasi XH« sSfEOII IBS* &3}Sl= XII2^Ef4= t!S§ gjglofe B 311 21. 

c) feOI gP^HSI MajoS^EI XIM^E^ <yS2> &3| Ahgll- Q|0|E1§ XH golfer &3||2h 

e) 4*3 1 XII1^E14= 61221 4>0| X|I2^E14= t!SI ti\MS[0\ 4131 SP>:32| S|£!^E§ SISfe B3II 

7 

eajoj ^goj 3? |g B9I =?2[§£ ?gofe XI1 1±3 ^3|2| XII1^II14= <ys:>l H£IS°£9 S 

P^3S¥E) 4PI XIII^EH* a#ofe 3i4=9]», 

401 SS4=B°S¥E|2| XIH^E^ t!S.°i ^D\°\ ^D\&3iOH l*W*l°^ SSIEIfe XII2±§ 30I2I 

ni2^ni4= tin aasfe «n^m4= tim. t^sa, 
m?® 8 

HI780II 21CHAH, 

4»oi nn^m^ tis.D\ sp^aoii b?i ^ohp bH§@ as S3|<ms°j 3a§ sh 
^e 3hea sp^a ?\m sxi. 

9 

eajoj 4.§o| 3 ^| g ^Hlfe B?) ?go(fe Xlll^m^ 6JSa 3?) ¥21 

xin 91 m*w* <y^s s^shfe sg^&a, 

4.^1 SS4=B°SV6|2| 4,^1 HI1 iy X||2^m^ dig CHE £!s°| ^^l^alOII ^JgajES ffi 

St9fe X)I34:§ ^5|2| XH3^m4= t!Sf S^SIfe Xlll^IIf^ t!S ^^^BEI, 

X||1^Ef4= t!l ^^^BE^¥P2| XJI3^Eh4= <MS0|| S3IAI51 QIOIP ^^^¥6121 Ahg» 

qioips sp^aoii ^i^oife D\m^<BHi, 

qioiei igafe Aigxj aioi&si s^^eoii msi ^mo\^ xik^ei^ tiii 

s^sife xii2^Ef4= tii ta^ea, 
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#5| £J^4=B°S¥6|°l #5| flh SI 812^1114= d^g Oft »^ <i)£2} #5| *)I2^IU4= 1^84* 
921?E)°I »I4^IU^ 6!sl HI Hoi 01 #5| UP^3°1 SIS^El £§o|fe ^£ 5§*9i ^Pblth 
2§ ^§2£ Site ^£ 5>BS gP^3 5I» §£l. 

S^S 10 
HI980II SI OH AH. 

#51 aw^n^ <ys?f #51 »i2^m^ tisa dinafe as ^§°£ site 5ieti sa^a 51^ 

§^8 11 

H1 108011 21 OH AH. 

#51 mz^m^ tis.ii #51 m^w$> &$.m g^sitePi Aig@ 01 § <?i8 g^ej 2s site 
^£ 5ie§ sci ^3 D\m #xi. 

12 

m^s ^§£i 35ig 5ixite e?i ^gshfe fliidbs ^5i°i fln^ni4= Ms.2i mm Mmx\ PI 

oiej-^f #51 esj^oii gp^as^e iH^g Am xi- aioiEj-sj gj»site gj^^ea. 

A|gX> PIOIEJSI XD£S rf?EOII tQEI ^3>| 3>h SSISIte XH2^m4- 84^te ^EI4= dl Ittil 

#31 SP>:3°J §2|0£?EI #31 H1 1^1114- <MS2| #51 AlgXf PIOIEIS IH^SIte IH^BjII. 

#31 iHAg^&og^go) a 0 | xm^n^ <MS2| #5| ^HK= t!S ^^4=B°S^EI°| #51 HI 2^ El 4= 
i!Sl HI2SIOI #51 HU^SS! SIS^El £§Slte ^£ =?ti\& 2Js ^S2£ Site ^ 

e 3ie§ gci^a xh^ #xi. 

£&1 



AM*** 



zv 



u 





«H7| 








IT 
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